Preparation of core cross-linked PCL-PEG-PCL micelles for doxorubicin delivery in vitro.
Doxorubicin has been widely used in cancer treatment, but its severe side-effects restrict its clinical application greatly. So, we hope to design a novel delivery system to decrease its side-effects. In this paper, we prepared core cross-linked micelle based on poly(epsilon-caprolactone)-poly(ethylene glycol)-poly(epsilon-caprolactone) (CCPCEC) at about 30 nm in diameter with a narrow distribution. The prepared core cross-linked PCL-PEG-PCL micelles were employed to load doxorubicin by pH-induced self-assembly method. Doxorubicin-loading did not obviously affect the micelle size or size distribution. Furthermore, these micelles exhibited a significantly enhanced thermodynamic stability against dilution with aqueous solvents and showed CMC in the range of 1 x 10(-3) to 2 x 10(-3) mg/mL. Cytotoxicity study confirmed great biocompatibility of the micelles and showed that the encapsulated doxorubicin in CCPCEC micelles enhanced the cytotoxicity of doxorubicin on C26 cell line in vitro. Moreover, in vitro release profile demonstrated a significant difference between rapid release of free doxorubicin and much slower and sustained release of doxorubicin-loaded core cross-linked micelles. In addition, a faster DOX-release from micelles at pH 5.5 than that at pH 7.4 was also observed. These results suggested that this new biodegradable Core Cross-linked PCL-PEG-PCL Micelles might be potential carriers for drug delivery in cancer chemotherapy.